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IncRNA XIST promotes gastric cancer progression via regulating miR-337-3p/
HOXCS axis

XU Longjian, GAO Jianchao, ZHENG Jingzhen, ZHAO Zhijuan, ZHONG Xuan, SUN Jingguo, LI Dongkun (Department of General
Surgery, Kailuan General Hospital of Tangshan City, Tangshan 063000, Hebei, China)

[Abstract] Objective: To investigate the mechanism of IncRNA XIST (XIST) on modulating gastric cancer progression via regu-
lating miR-337-3p/HOXCS axis. Methods: A total of 58 cases of gastric cancer tissues and corresponding para-cancerous tissues re-
sected from March 2013 to January 2018 in Department of General Surgery, Kailuan General Hospital of Tangshan City were col-
lected for this study; in addition, human gastric cancer cell lines (AGS, MGC803, HGC27) and human gastric mucosal GES-1 cells
were also collected. qPCR was used to detect the expressions of XIST and miR-337-3p in above mentioned gastric tissues and cell
lines. XIST-knockdown vectors, miR-337-3p mimics, miR-337-3p inhibitor and HOXC8-overexpression vectors were transfected into
AGS cells. The proliferation and invasion of AGS cells were detected by CCK-8 and Transwell experiments respectively, and the ex-
pression levels of HOXCS, E-cadherin, N-cadherin and vimentin were detected by WB. The targeting relationships between XIST, miR-
337-3p and HOXCS8 were verified by dual-luciferase reporter gene assay. Results: XIST was up-regulated in gastric cancer tissues and
cell lines (all P<0.01). XIST knockdown significantly inhibited proliferation, invasion and EMT of AGS cells (P<0.05 or P<0.01).
Moreover, XIST directly interacted with miR-337-3p and down-regulated its expression, while HOXCS8 was the target gene of miR-337-
3p. Furthermore, XIST knockdown suppressed proliferation, invasion and EMT of AGS cells through up-regulating the inhibitory effect
of miR-337-3p on HOXC8 (P<0.05 or P<0.01). Conclusion: XIST knockdown can suppress the proliferation, invasion and EMT of
AGS cells, which may be related with down-regulation of HOXCS by targeting miR-337-3p.
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T b g () & FE HERE . IncRNA XIST (XIST) 3 i i 42
miR - 140/miR - 124 /iASPP 15 5§l {i i3k J5k AR 8 1 &
JES . FE AW T B 3 PRI AT 72 R I, R B XIS T
3 3 18 % miR - 124/STAT3 437l J90 8] Fl AL WA i 41 f
IR . R, A B 7 HIE 5L, IncRNA 5 miRNA
FHEAE S R Rk AR . XIST il g i
miR-200a b Fus Ik , M T AN I8 B 2500 1 &
XIST 5% 4+ P 45 & miR-181a I % PTEN [R5, 123k
JHT 248 9 ) % ). XIST 35 4+ 1% 45 & miR-494 | iff
CDK6 1315, Rt B m Rk e, iR iRy,
IncRNA-miRNA-mRNA &4 W 25 45 22 il oA B 12 W
W5 FhR & . AT 7030 A I 5 e 2 SUR 40 i
XIST-miR-337-3p WIZRIE K, B fEIR T XIST f3&
K g 41 A A2 8 A EMT (52 m & i 15 B
S R SEEFE I 23 AL

1 EREEE

1.1 LA 07 R E 2K

W 2013 23 H 22018 4F 1 Hin b8 /& i 7
R = e i AR AR )R B 5Okl 2 1) 58 5] i
H YR 55 LU A, R R AF TV A . B A
ABHE s (DR G B2 WibsE , H 2005 21 22 5041 A
R H B G s QO KREATFRJIUT  RIZBIT
SEPUMIRIIR T VAR B Q) B AKX E s A
BHEFAED KERESCHEZ N SHF AR,
T3 B FEBRARE « COARBIARBAT AR B IGR ST 1)
s (O BEANF BN ; QA REM ZF AN
S s (DG I HAd A R R .

A B 41 5 AGS-MGC803 .HGC27 Jz N\ H %l
FE2H e GES-1 18 H s iR A TR AR AE W) = 25 R} 45 A FR
NP

XIST.miR-337-3p A1 HOXCS ] i /it 2 15 %%
IRZHE il H ) 25 B LR A =] & . DMEM
Br R B AR 2R 3 (FBS) ¥ H 3£ [H Gibeo A Al ,
HBRMEFERDWEA LT EREMEREGRA A,
Lipofectamine™?2000 . TRIzol 27 « 1¥ % 55 i 571 & F1
SYBR Green Mix #3Jl§ § H 4 TaKaRa /A 7] , CCK-8 i
i H 4E 5 Solarbio BH% A R A &) , Transwell /)N &
W 3& [ jE T A 7, ECL Ak 2 & % i 71 & . SDS -
PAGE # fist PR3k 1] #5507 65 A1 BCA £ 1 7 =0 &
T 5 AL 5 By 20 A MR AT IR A 7] anti-HOXC8
anti-E-cadherin. anti-N-cadherin. anti-vimentin — $1.
I =E 05 IgG(H+L) —Hi3y g | 3% E CST A, Xk
2R AR P 3 DR R S A o 25 DR #0438 8 H Pro-
mega A Al
1.2 a3 A A i

W 20 i B T8 10%FBS. 100 U/ml 75 25 2 #1100
ng/ml 55 % 2 ) DMEM K 72 £, - 37 °CL5%CO, 5%
FEAR R E G TR .

OB K AGS 400, 28 R AL f5  FHAN S
FBS [f] DMEM #% 77 3% # B £ % N 1x10° 4 /ml. #%
AT T 6 FLAR (2 mI/FL) , H FIRE 77 24 he $%HRR
R o1, A8 249K 2 50 nmol/1 ) Lipofectamine™
2000 fig Ji A TR A5 e AGS 201 48 h 5 34T J5 25256
o A L 4 ff 2 2 - B PR R ZH (NC) L XIST shR-
NA ¥ 4L 2 (XIST shl. XIST sh2. XIST sh3) . miR -
337 - 3p mimics #% 4% 41 (miR - mim) . XIST sh3 #ll
HOXC8 FL 45 YL 4 (XIST sh3+HOXCS) . XIST sh3
miR-337-3p inhibitor 2% #% 4441 (XIST sh3+miR-inh)
miR-337-3p mimics Al HOXC8 $£#% 4 4] (miR-mim+
HOXCS8).

1.3 qPCR 5% B4 ] § /% 48 42 fe tm J2L % P XIST e
miR-337-3p 89 & &

F TRIzol —HHEH I B J 4 2N 48 il 52 RNA , H
LR & A R cDNAL. B2 pl i 453347 PCR
S, XIST A GAPDH N4 2, miR-337-3p LA U6 N
%, 51¥F%):XIST F 4 CTCTCCATTGGGTTCAC,R
N GCGGCAGGTCTTAAGAGATGAG ; miR-337-3p F A
ACACTCCAGCTGGGCTCCTATATGATGC, R A ACT
CCACGACACCAGTTGAG; U6 F i GAGGCACAG
CGGAACG, Ry CTACCACATAGTCCAGG ; GAPDH
F N GGTGAAGGTCGGAGTCAACG, R j CAAAG
TTGTCATGGATGHACC. PCR N 2kf 4 :95 °C 5
min, 95 °CZM 305,55 °CiB k305,72 °CLEfH 10 s, 3L
THASAMIEIR . Rz FELL 242y XIS T FlmiR-337-
3pERIEE
1.4 CCK-8 &A42M] AGS % fitn 69 38 74,78 /)

HOGH 2B K B AGS i B 3200 T 96 FLAR , R L7
1< 10* N2, BT 37 °C L 5%CO, 15 7248 i ks 77
24 he THFUET 1 h AEFLIIA 10 ul CCK-8 I, T
37 CCEEFRAH I E 3 h, HEG AR ORI 450 nm A%
£ (D)

1.5 Transwell 5% 32450 AGS 8 2. 6912 & & /)

B 50 wl J8 5 1/ JC FBS £5 37 36V R A (1 -5 i+
Transwell /NEF, T 37 °CIEFRFE T B 30 min. 4%
YL AN BRRE LIS B PBS 352 Yk 3+ F JC FBS 43¢
i E R, R %5 O 1 10° S /mle B 100 pl 48
MR T Transwell F=, R=E 1A 250 pl & FBS 1)
FEFRHE 15 37 °C5%CO 35 747 Hh i FLEE 72 48 h, HUH
/INZ,PBS e 2 3k , EFRIEAHMI AR o 4% 2 B
e ] 72 2 15 min, 0.1% 45 & 58 444 15 min, A PBS ¥
1§ b2 PR B I 4 R e, TR S BT B R
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2t T —|_

Expression of XIST
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153515 XIST-Mut/HOXC8-Mut 44 . 73 51l %% 4% miR -
337-3p mimics A1 [ 14 xF B ZH , 48 h 5 3% W58 Ot 2=
i 45 i PR S SR A M G R A 1
1.8 “itsas

1.3~1.7 SEBGHA B 3 k. I SPSS 20.0 e it i
SEIEHE AT G 0 MT . F GraphPad Prism 6 22 il 52
ISEEAN G Fr o PIALIAI LR A 56, 22 4RI Lt
KRR T 204, Z AR BB EERCR F LSD-¢ A6
DA P<0.05 8 P<0.01 F/n 2 74 Gt = Lo

2 # B

21 XISTEBREALAmMIEEFHEL

qPCR il 25 R 87w, 7E 5 i 4 23 vh XIST (1%
EKF RS TR %4 (=3.30,P<0.01; & 1A) ; £
B 41 R AGS.MGC803 F1HGC27 # XIST 1A
KPR 3 T GES-1 41 il (F=262.49, P<0.01; K]
1B, H AGS 41l g /f XIST 3R 15 & 3% /& T MGC803
FIHGC27 41 s (LSD-1=8.91.18.96, 4 P<0.01) , # &
SRIOEPE AGS Y. S5 RKR B, XIST MR H RIE
nlRe S BRI A G

e g
*>p

Expression of XIST
o

GES-1 HGC27 MGC803 AGS

“P<0.01 vs Para-cancer or GES-1 group; ““P<0.01 vs HGC27 group; **P<0.01 vs MGC803 group
1 XIST7E B AL (A) R A& (B) FiE3kik
Fig.1 XIST was up-regulated in gastric cancer tissues (A) and cell lines (B)
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qPCR 45 R (& 2A) 8.7, 5 % W24 LU #, i G
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K- (F=437.75, P<0.01) , H.%% 4 XIAT sh3 () 25 53 B
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Xof HE 2 EE A P XTST 3 25 40 AGS 41 i 4% 4 fit
(tis=3.04, t12,=2.74, 3] P<0.05; tos,=4.45, P<0.01) .
Transwell 256 45 B (B 20) o, 5hF IR LU E, mi %
XIST J5 AGS 4 i {= 28 fig /7 & 3% P& K (=6.03, P<
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F% XIST Ji7 » AGS 4 g ' E-cadherin 214 & 2 i (=
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=11.43.13.26, ¥ P<0.01) . 453 F W, fi % XIST &
N AGS 401G (2 22 M EMT.
2.3 XIST i i$ 42 miR-337-3p /> § HOXCS #9 % ik
HEWE B 2B FE Starbase T 45 5 (B 3A) &
7>, miR-337-3p A& XIST (I ESEIE R o XU S 2
A5 FE R IGAESE R (K 3B) W, Sxt IR 4L b, SLg%
%% miR -337-3p mimics 1 pmirGLO-XIST-Wt A] & %
NI R B T (=7.15, P<0.01) , T 3L 5 44 miR-
337-3p mimics Al pmirGLO-XIST-Mut Ji5 , }:5¢ Y £ s
M0 A BB ZE R R i i A R L (=0.80, P>
0.05). gPCR 45 H (] 3C) & 7%, il F4 XIST Ji5 » AGS
4 gt miR-337-3p RIA L # i (=51.98,P<0.01);
58 151 5 i 4 23K W 45 R (&1 3D) &R, XIST 5 miR-
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A: qPCR was used to detect the expression of XIST in AGS cells; B: CCK-8 assay was applied to measure the cell proliferation of AGS
cells; C: Transwell assay was applied to detect the invasion capability of AGS cells (x100); D: WB was used to measure the expression
of EMT-related proteins in AGS cells
2 FPE XIST Xt AGS 4R 51T R RIS
Fig.2 Effect of XIST knockdown on biological behaviors of AGS cells

AWM B 2E R BE PITA B &5 5 (K 4A) R,
HOXCS 7& miR-337-3p HMEIE L IL K . ROt F Eg
AL RIIOIESS BB R (B 4B) , SRR e, #5 4% miR-
337-3p mimics & 3 [ (K HOXCS-Wt 11 5% 6 & i i 1
(=10.54 , P<0.01) , 1fj HOXC8-Mut 1] %% S, & g 1% 1tk
TR F A (=1.25, P>0.05) . WB K&l 45 5 (& 4C)
EoR, 50 A A, i 3R TE miR-337-3p , AGS 41 i
H HOXCS 3R 1A /K F B3 F i (=13.17, P<0.01) .
qPCR £l B e 2H 23 b A 45 S (&1 4D) K 3, miR-337-
3p 5 HOXC8 [F#ik B i AH K =-0.78, P<0.01) . &
PR H], HOXCS #& miR-337-3p HI ¥R, H miR-337-
3p iR HOXCS [F ik .

2.4 XISTi# it 5% 4 1 4 4 miR-337-3p A48 HOXCS
#o0 AGS Wity A 4T A

qPCR K6 45 R (& 5A) o, 5 NC 4L bL i, #
¢ miR-mim J& , miR-337-3p XA & & 1 (LSD-+=
23.99,P<0.01)., WBAL 45K (K 5B iR, 5NCA
b %, 1L %678 miR-mim J5 &2 il HOXCS 13 iA /K
F-(LSD-£=14.27,P<0.01). 5 miR-mim #H L%, [
S8 4H (XIST sh3+HOXCS8 41 . XIST sh3+miR-inh 41
1 miR-mim+HOXCS8 £) # miR-337-3p £ IA W & T
W (F=240.66, P<0.01) , HOXCS % i& & % L i (F=
42.10, P<0.01) . CCK-8 Fl Transwell 5 5 25 I ([
5C,5D) 7R, 5 NC AL, i %18 miR-337-3p i
R A AGS 41 a1 3% 55 F1 {2 28 g ) (38 5 : LSD-tha1=
2.62, LSD-15=3.52, ¥J P<0.05; LSD-,,=6.53, LSD-
tos1=8.12, 33 P<0.01; 12 2% : LSD-=10.37, P<0.01) , Ifij
A1 52 556 40 H AGS 41 B 38 B AR 28 e 1 C Il B 2%
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XIST: CUUGGAAAGUAGAAUAUAGGAG

miR-337-3p: CUUCUUUCCGUAGUAUAUCCUC
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Expression of miR-337-3p

Expression of XIST

"P<0.01 vs NC group
A: The bioinformatics analysis result showed that miR-337-3p was a target gene of XIST; B: Dual-luciferase reporter gene assay was
used to verify the relationship between XIST and miR-337-3p; C: qPCR was used to detect the expression of miR-337-3p;
D: The Spearman s correlation analysis was used to evaluate the relationship between XIST and miR-337-3p
%3 miR-337-3p & XIST BY#EE [
Fig.3 miR-337-3p was a target gene of XIST
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Expression of HOXCS8

Expression of miR-337-3p

"P<0.01 vs NC group
A: The bioinformatics analysis result showed HOXCS8 was a target gene of miR-337-3p; B: Dual-luciferase reporter gene assay was

used to verify the relationship between miR-337-3p and HOXCS; C: WB was applied to measure the expression of HOXCS;

D: The Spearman s correlation analysis was used to evaluate the relationship between miR-337-3p and HOXCS8
4 HOXCS £ miR-337-3p RYE £
Fig.4 HOXCS was a target gene of miR-337-3p
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cadherin % ik & % I ] (LSD-=28.84, P<0.01) , N-
cadherin 1 vimentin 3 i£ i & T 1 (LSD-=10.99,
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cadherin Al vimentin & & & # b 1§ (F=87.34.
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A: qPCR was used to detect the expression of miR-337-3p in AGS cells; B: WB was applied to measure the expression of HOXC8

in AGS cells; C: CCK-8 assay was applied to measure the cell proliferation of AGS cells; D: Transwell assay was applied to detect

the invasion capability of AGS cells (crystal volet staining,x100); E: WB was used to measure the expression of
EMT-related proteins in AGS cells
5 XIST i&3d miR-337-3p/HOXCS 5 FAhE NI AGS (RABEMF1TH
Fig.5 XIST modulated biological behaviors of AGS cell line via regulating miR-337-3p/HOXCS axis
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